Background {#S0001}
==========

Chronic obstructive pulmonary disease (COPD) is a chronic and progressive disease of the airways, characterized by poorly reversible airflow limitation. COPD is typically caused by tobacco smoke or long-term exposition to noxious particles or gases.[@CIT0001] Although COPD is considered preventable, it still is a major cause of morbidity and mortality worldwide. Estimates indicate that 174 million people are likely to be affected by COPD, and in 2015 more than 3 million people died of COPD, corresponding to 5.7% of all deaths worldwide.[@CIT0002],[@CIT0003] When followed for ten years, survival of COPD patients may be as low as 57%.[@CIT0004] Despite extensive measures to reduce exposure to tobacco smoke and indoor and outdoor air pollution, COPD incidence remains unchanged in Europe and is increasing worldwide.[@CIT0002],[@CIT0005]

Treatment options for COPD include bronchodilators, corticosteroids, long-term oxygen or pulmonary rehabilitation.[@CIT0001] However, outcomes of treatment like symptom control are frequently impeded by patients' ongoing smoking and concurrent comorbid disease.[@CIT0006] Preserving a high quality of life (QoL) as long as possible is another major objective for COPD treatment. In addition to the measurement of respiratory symptoms, QoL questionnaires became an increasingly used tool for monitoring therapeutic interventions for COPD. Therefore, generic and disease-specific QoL tools were created, like the St. George's Respiratory Questionnaire (SGRQ; with scores 0--100; higher scores indicating lower QoL),[@CIT0007],[@CIT0008] where a validated COPD-specific version (SGRQ-C) is available.[@CIT0009]

SGRQ-C data collected in real-life COPD patients demonstrate that achieving an acceptable QoL is difficult. A study from India, eg, found mean SGRQ-C scores of 38.9 (SD = 25.07),[@CIT0010] whereas a study from Denmark found even higher values of 51.1 (19.0--79.0; minimum -- maximum; SD not provided),[@CIT0011] both indicating severely reduced QoL. These data indicate that even high standards of medical care available as currently available in developed countries cannot secure high QoL throughout the course of COPD. Possible reasons may include shortcomings of available treatments, malfunctions of the health care system or poor compliance of patients.[@CIT0012] However, to answer these questions, quantitative data on QoL and the interdependence with demographics, geography and other determinants of disease are required. Though the SGRQ-C is considered a very useful tool to measure QoL by both patients and physicians,[@CIT0013] it is not clear if there are additional factors limiting QoL which are not covered by the SGRQ. We hypothesized that COPD patients are limited in their daily life due to their disease, and that patients and physicians differ in their view on the severity of the disease.

CLARA is a real-world study on COPD in Austria. Information on the severity of COPD, as defined by spirometry and exacerbation history, was collected in pulmonary and primary care COPD outpatients. Besides, COPD patients answered the SGRQ-C and further questions assessing their general health status and limitations of daily activities due to COPD.

Methods {#S0002}
=======

Study Setting and Population {#S0002-S2001}
----------------------------

CLARA, a real-world, non-interventional observational study, was conducted in 73 pulmonologists' and general practitioners (GPs)' offices all over Austria.

Besides routine care patients were not exposed to any diagnostic or therapeutic measures. A favorable opinion was retrieved from the ethics committee of the Federal State Upper Austria (vote 1089/2018). Each GP or pulmonologist was allowed to enroll a maximum of 10 and 20 patients, respectively. These upper limits were set to improve equal distribution of patients.

Inclusion criteria were age ≥40 years and a physician's diagnosis of COPD according to GOLD recommendations.[@CIT0001] Exclusion criteria were a history of major lung surgery or lung cancer, a COPD exacerbation within the last 4 weeks, or physical or cognitive impairment resulting in either the inability to walk or to complete the questionnaire.

Study Conduct {#S0002-S2002}
-------------

When patients underwent a routine clinical visit (eg, routine follow-up for COPD as recommend by the GOLD committee[@CIT0001] or to retrieve a prescription for their medications), they were considered possible candidates for the study, and if so, asked to participate. In case a patient provided informed consent, the treating physician filled the physician's part of the case report form (CRF). Afterwards, the patient was given the patient's part of the CRF and they had to give additional written consent to processing of their data. When completed, the anonymized two parts of the questionnaire were united, sealed, collected by study staff and analyzed centrally.

Questionnaire {#S0002-S2003}
-------------

In the physician's part of the CRF the treating physician provided spirometry data (FEV~1~%pred., FEV~1~/FVC), the number of exacerbations during the last year and how often the patient was hospitalized for COPD exacerbation. Exacerbations were defined, according to GOLD,[@CIT0001] as acute worsening of respiratory symptoms resulting in additional therapy.

We asked the treating physician as well as the patient to provide a separate and independent estimate of the patient's global health status (excellent, good, fair, poor, very poor). We then compared the two estimates and defined what we called underrating or overrating of global health status.

Furthermore, the patient answered the SGRQ-C according to the current manual.[@CIT0014] The SGRQ--C is a well-characterized, widely used tool to describe patient-reported health impairments specific for COPD.[@CIT0009] It consists of a total score and the domains' activity, symptoms and impacts on daily life. Each domain is given a score between 0 and 100, and higher scores indicate worse health status. Furthermore, questions of the SGRQ-C that were of special interest were analyzed separately.

Besides, patients were asked about wanted activities, which were limited or made impossible by COPD symptoms ("Are there any activities that you avoid because of your symptoms although they would be important for you?"). The following pre-defined answers (gardening; walking the dog; going for a walk; meeting friends; going shopping) and further free-text answers were possible. Additionally, demographics (age, sex, weight and height) and comorbidities (arterial hypertension, diabetes mellitus and cardiac disease) were asked for.

Data Management and Statistics {#S0002-S2004}
------------------------------

CLARA did not test a predefined hypothesis; therefore, estimation of sample size was neither necessary nor possible. A minimum of 500 COPD patients recruited all over Austria was considered adequate to draw meaningful conclusions with acceptable precision.

Categorical data were reported as absolute number and percentage, metric data as arithmetic mean, median, minimum and maximum. To define possible predictors of high SGRQ-C scores, multivariate analysis was done. As independent variables age, sex, BMI, smoking status, severity of COPD (FEV~1~%pred and exacerbation history), arterial hypertension, cardiac disease, and diabetes mellitus were investigated. Significant prediction was assumed when p \< 0.05. Data analysis was conducted in R (R: A Language and Environment for Statistical Computing; Version 3.6.0; [<https://www.R-project.org>]{.ul}).

Results {#S0003}
=======

Sixty-seven pulmonologists and 6 GPs contributed to this study and enrolled 1175 COPD patients. Seventy-seven patients were excluded because of missing core data (eg, sex or FEV~1~) or missing consent to processing the data. Furthermore, data from 248 patients were excluded because the spirometric criterion to define airways obstruction, and as recommended by GOLD, was not met (FEV~1~/FVC \<0.7).

Finally, 850 patients (62.8% men; mean age 66.2 ± 0.3 (SE) years; mean FEV~1~%pred. 51.5 ± 0.6 (SE)) were analyzed (see also [Table 1](#T0001){ref-type="table"}). 86.3% were current or former smokers, and mean BMI was 26.7 kg/m^2^ ± 0.2 (SE). High blood pressure, diabetes mellitus or heart disease was reported in 43.9%, 11.9% or 21.7% of patients, respectively. 46.1% of patients had severe airflow limitation (FEV~1~pred \<50%, GOLD classes 3 and 4). Female COPD patients were younger, had a slightly lower BMI, better lung function (FEV~1~%pred), and reported more current smoking but less phlegm and heart disease (see also [Table 1](#T0001){ref-type="table"}). Baseline data of patients by treating physicians (pulmonologists vs GPs) are presented online in [[Supplementary Table 1](https://www.dovepress.com/get_supplementary_file.php?f=252033.xlsx)]{.ul}.Table 1Characteristics of the ParticipantsAllMaleFemalep-valueN = 850N = 534N = 316**Characteristics**Age, mean (SE)66.2 (0.3)66.7 (0.4)65.2 (0.5)0.0187 40--49 years (%)3.233.5 50--59 years (%)21.420.423.1 60--69 years (%)38.237.140.2 70--79 years (%)31.53329.1 ≥80 years (%)5.76.64.1BMI, mean (SE)26.7 (0.2)27.1 (0.2)26.1 (0.4)\<0.001 \<20.0 (%)8.85.115.1 20.0--24.9 (%)33.130.837 25.0--29.9 (%)34.139.924.1 ≥30.0 (%)2424.123.8Smoking0.015 Current smoker (%)30.126.935.5 Former smoker (%)56.259.850 Never smoker (%)13.813.314.5**Lung function** FEV1/FVC (SE)0.55 (0.01)0.54 (0.01)0.55 (0.01)0.203 FEV1%pred. (SE)51.5 (0.6)50.5 (0.7)53.0 (0.9)0.033 GOLD 1 -- FEV1 ≥ 80% pred. (%)3.83.44.4 GOLD 2--50% ≤ FEV1 \< 80% pred. (%)50.146.456.3 GOLD 3--30% ≤ FEV1 \< 50% pred. (%)3438.226.9 GOLD 4 -- FEV1 \< 30% pred. (%)12.11212.3**Comorbidities** High blood pressure (%)43.945.840.80.16 Diabetes mellitus (%)11.911.412.70.598 Heart disease (%)21.723.8180.048**Symptoms** Cough -- several days a week (%)5557.550.80.058 Phlegm -- several days a week (%)5054.1430.002 Dyspnea -- several days a week (%)78.977.481.40.178

Mean SGRQ-C total score was 43.1 ± 0.83 (SE) and mean component scores were 55.6, 55.4 and 30.5 for symptoms, activity and impacts, respectively. Scores according to airflow limitation severity and history of exacerbations are presented in [Figure 1](#F0001){ref-type="fig"}. In summary, SGRQ-C total and component scores at least doubled when patients with mild COPD (GOLD 1) were compared to very severe COPD (GOLD 4). Furthermore, all scores were higher in frequent exacerbators (GOLD categories C/D), representing a higher symptom load and disease impact in these patients.Figure 1SGRQ-C (total score and component scores; scores range from 0 to 100, with higher scores indicating more limitations) by FEV~1~% predicted (as defined by GOLD classes 1--4) and by exacerbation history (as defined by GOLD classes A/B vs C/D).

Half of all patients (50.3%) reported not being able to do any sports, 17.2% could not go out for entertainment or recreation due to their disease.

78.7% stated that their respiratory symptoms did not allow them doing anything they would like to do. The majority (50.3%) reported one or two desired activities, which were made impossible by COPD symptoms and therefore avoided.

55.4% had at least one exacerbation in the last year, and 12.7% of all patients were hospitalized for COPD exacerbation. More than 29.7% had more than one exacerbation or had at least one exacerbation leading to hospitalization (GOLD category C/D, frequent exacerbations). Further data concerning the exacerbation history are presented in [Figure 2](#F0002){ref-type="fig"}.Figure 2Number of exacerbations (with/without hospitalization) in the last 12 months (in % of all patients).

In 48.7% of study participants, patients and physicians disagreed about the global health status. Global health status was estimated as better by the physician than by the patient in 29.7% (ie, overrated) and was underrated in 19.0% (global health status was estimated better by the patient than the physician).

When using the difference in rating between patients and physicians as outcome (= overrated, underrated and equally rated), overrated patients had statistically significant better lung function (FEV~1~), less exacerbations and lower total SGRQ-C score. Further details are available in [Figure 3](#F0003){ref-type="fig"}.Figure 3Global health status as estimated by patients and physicians according to severity of COPD (percentage of all patients).

In the perspective of COPD patients, predictors of global health status were total or symptoms-component SGRQ-C score, while in the perspective of treating physicians these predictors were lung function (FEV~1~), exacerbations and total SGRQ-C score.

Additionally, differences in global health rating between patients and physicians were analyzed separately for pulmonologists and GPs. 20% of all patients treated by GPs (n = 20) disagreed with their physicians about their global health status. Global health status was estimated as better by the GP than by the patient in 5.0% (ie, overrated) and was underrated in 15.0% (global health status was estimated better by the patient than the physician). In contrast, 49.4% of all patients treated by pulmonologists (n = 812) disagreed with their physician about the global health status. Global health status was overrated in 30.3% and was underrated in 19.1%. The difference in disagreement between pulmonologist and GPs was statistically significant (*p* = 0.011). Further details are available in online [[Supplementary Figure 1](http://www.dovepress.com/get_supplementary_file.php?f=252033.pdf)]{.ul}.

Dyspnea was more prevalent in obese patients and patients with cardiac disease. Details are shown in [Figure 4](#F0004){ref-type="fig"}.Figure 4Dyspnea according to comorbidities (cardiac disease and obesity).

Regression analysis showed a significant relationship between higher total SGRQ-C score and more severe airflow limitation, frequent exacerbations, and pre-existing diabetes mellitus and cardiac disease. The results concerning the component scores are set out in [Figure 5](#F0005){ref-type="fig"}.Figure 5Regression analysis -- Influence of different variables on SGRQ-C total and component score (significant \[p \< 0.05\] variables shadowed in red).

Discussion {#S0004}
==========

In Austria, real-world COPD patients report high SGRQ-C scores, indicating a high burden of symptoms and impacts in daily life of these patients. These SGRQ-C scores were found closely associated with severity of COPD, when FEV~1~%pred and exacerbation history were considered.

Similar high scores were seen in other COPD cohorts worldwide, suggesting a comparable burden due to the disease in subjects with COPD.[@CIT0015]--[@CIT0021] However, we herein present the first real-life data of stable COPD patients in an outpatient setting in Austria, documenting the impact of disease on their daily life using the well-established SGRQ-C.

The majority of all patients (50.3%) were not able to do any sports due to their disease. This may be the start of a vicious circle leading to less exercise capacity, more symptoms and even higher mortality.[@CIT0022],[@CIT0023]

Discrepancies in rating the impact of COPD on patients' daily life are well documented in the literature.[@CIT0022],[@CIT0024],[@CIT0025] These were also seen in our study. Interestingly, patients with more severe disease (frequent exacerbators and GOLD 3/4) rated their global health status better than their attending physicians (underrated patients). In contrast, patients with less exacerbations and spirometrically less severe disease rated their global health status worse than their attending physicians (overrated patients). Hence, healthcare professionals may rely more on objective parameters such as lung function and frequency of exacerbations, whereas patients may feel a higher impact on their health status due to symptoms even in less severe disease. Interestingly, patients treated by GPs had statistically less disagreement about their global health status than patients treated by pulmonologists. Maybe this occurs as the physician--patient relationship is often closer with the GPs than the pulmonologist.

Dyspnea may be a major symptom of COPD but may be triggered also by comorbidities as obesity or cardiac disease. Obese patients and patients with cardiac disease reported suffering from dyspnea more frequently ([Figure 4](#F0004){ref-type="fig"}). In the multivariate regression analysis, the severity of airflow limitation, the history of exacerbations and diabetes mellitus or cardiac disease as comorbidities were significantly associated with a higher total SGRQ-C score. In summary, patients with more severe airflow limitation, more exacerbations or comorbidities reported more symptoms and limitations in daily life.

COPD exacerbations are common during the course of the disease. Hospitalization due to an exacerbation is not only triggered by patient factors and the severity of the disease, but also depends on the organization of the local health care system.[@CIT0026] In this Austrian cohort, a hospitalization rate of 12.7% in the last year is reported, comparable to other international trials.[@CIT0027],[@CIT0028]

Strength and limitations: The study used a highly standardized protocol and successfully included COPD patients from all nine Austrian federal states. Selection of participating pneumologists and GPs was not at random, leaving the possibility of differential and possibly biased selection. The decision to include COPD patients into the study was left to the individual investigator's discretion. However, comparison of baseline characteristics of the CLARA population regarding age, sex, and severity of disease indicates that selection bias was not a problem.

However, we were not able to address COPD patients, who were either undiagnosed or untreated for their COPD. Population-based random samples indicate that approximately 80% of COPD patients are non-diagnosed with the disease, and these patients experience different burden of disease.[@CIT0029],[@CIT0030]

As most of the data were self-reported by the patient, response biases may have occurred. Furthermore, due to the cross-sectional design, we were not able to provide any longitudinal data.

Conclusions {#S0005}
===========

In Austria, stable COPD outpatients are strongly symptomatic and experience severe limitations in daily life due to their disease. The burden of disease in COPD outpatients tends to be underestimated in patients with milder airway obstruction and less exacerbations and overestimated in patients with more severe airway obstruction and frequent exacerbations. Our finding suggests that validated assessment of global health status might decrease these differences of perception.
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